A preliminary evaluation of recombinant adeno-associated virus biodistribution in rhesus monkeys after intrahepatic inoculation in utero.
The ability to deliver genes to fetuses in utero may prove crucial for those genetic diseases that are associated with severe fetal morbidity and for which there is no effective postnatal therapy. In utero therapy may be especially useful in diseases that affect the central nervous system because the immature blood-brain barrier may facilitate gene delivery to neural target cells. We investigated whether in utero inoculation of recombinant adeno-associated virus (rAAV) into rhesus monkey fetuses would be a useful method of gene delivery, especially to the central nervous system. When the monkeys were sacrificed after birth, we found vector genomes distributed in many tissues, including the brain and peripheral blood. Pericapillary astrocytes expressing transgene products were detected by immunohistochemistry. In addition, we occasionally found vector genomes in the maternal blood. No adverse clinical or pathologic effects were observed in the inoculated monkeys. We concluded that (1) in utero intrahepatic inoculation of rAAV is a potentially safe and useful method of delivering genes to many fetal tissues; (2) astrocytes may be the cell type most easily targeted in the central nervous system (CNS) after systemic administration; and (3) the potential of inadvertent gene transfer to the mother must be considered.